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Introduction 

Autophagy is an intracellular degradation system induced by several stresses including nutrient 

starvation and initiated by the formation of isolation membranes. Isolation membranes are 

expanded to form autophagosomes, which then fuse with lysosomes, resulting in the hydrolysis of 

their contents. Resultant degradation products are reused to synthesize new proteins and protect 

cells against stresses such as nutrient starvation. Precise regulation of autophagy is crucial, 

because autophagic dysregulation is associated with cancer, neurodegeneration, microbial 

infection and ageing. Previous studies identified many genes that regulate autophagy and 

revealed that the genes and mechanisms of autophagy are largely conserved from yeast to 

mammals. However, the molecular mechanisms underlying the regulation of autophagy remain 

elusive.  

A recent study showed that Sec4p Rab-GTPase and its guanine nucleotide-exchange 

factor (GEF) Sec2p are required for autophagic flux in Saccharomyces cerevisiae. This study 

suggests that the Sec2p-mediated Sec4p activation plays an important role in autophagy, in 

addition to its role in budding and proliferation, in budding yeast. Rabin8 and Rab8 are the 

mammalian orthologs of Sec2p and Sec4p, respectively. Until today, Rabin8 was reported to be 

positively involved in ciliogenesis in hTERT-RPE cell lines, apical membrane transport in cyst 

formation of MDCKII cells, spine development in rat hippocampal neurons, and exocytosis of 

discoidal/fusiform-shaped vesicles (DFV) in rat bladder umbrella cells. The GEF activity of Rabin8 

toward Rab8 is essential for ciliogenesis and cyst apical membrane formation, but not for DFV 

exocytosis. We previously reported that nuclear Dbf2-related kinase 2 (NDR2)-mediated 

phosphorylation of Rabin8 at serine-272 is crucial for ciliogenesis in hTERT-RPE cells. Two papers 

recently published suggested the crosstalk between ciliogenesis and autophagy. Although Rabin8 

is a positive regulator of ciliogenesis and its yeast ortholog Sec2p is involved in yeast autophagy, 

it has remained unknown whether Rabin8 is involved in autophagy in mammalian cells. 

 

Results and Discussion 

It has been reported that post-Golgi proteins, including yeast Sec2p and Sec4p (orthologs of 

mammalian Rabin8 and Rab8, respectively), play important roles in kinetics of autophagosome 

formation in Saccharomyces cerevisiae. This finding prompted me to investigate the function of 



Rabin8 in autophagosome formation in mammalian cells. To determine if Rabin8 is involved in 

autophagosome formation, hTERT-RPE cells were transfected with control siRNA or two 

independent siRNAs targeting Rabin8. Thirty-six hours after siRNA transfection, cells were 

subjected to nutrient starvation by changing the culture medium to HBSS and incubated 

additional 2 hours to induce autophagosome production. Cells were then fixed and 

immunostained with an antibody against LC3, a marker for isolation membranes and 

autophagosomes. Using a confocal fluorescent microscopy, the number of LC3 dots (i.e., the 

number of autophagosomes) in each cell was counted. Then I found that the depletion of Rabin8 

caused the increase in the number of autophagosomes, compared with control cells, suggesting 

that Rabin8 negatively regulates the nutrient starvation-induced increase in the number of 

autophagosomes (Figure 1). The amount of LC3-II was increased after Bafilomycin A1, a V-type H+ 

ATPase inhibitor that inhibits lysosomal acidification and protein degradation, treatment in control 

siRNA cells, and it was further enhanced in Rabin8 siRNA cells, suggesting that the increment in 

the number of autophagosomes in Rabin8-depleted cells is caused by the promotion of the step of 

autophagosome formation, but not by the inhibition of the step of the fusion of autophagosomes 

with lysosomes. It was previously reported that Rabin8 plays an important role in primary cilium 

formation in mammalian cells, probably through its GEF activity to activate Rab8. We also 

demonstrated that NDR2 phosphorylates Rabin8 and this phosphorylation is crucial for primary 

cilium formation. To examine whether the Rabin8-related signaling pathway that stimulates 

ciliogenesis is involved in the negative regulation of autophagosome formation, hTERT-RPE cells 

were transfected with siRNAs targeting the genes related to this pathway. Quantitative analysis of 

the number of LC3 dots per cell revealed that depletion of NDR1 or NDR2 significantly increased 

the number of autophagosomes, similar to depletion of Rabin8; however, depletion of each of 

other Rabin8-related genes (Rab8, Rab11, Sec15 and TMEM1) had no appreciable effect on 

autophagosome formation under neutrient-starved conditions. These results suggest that NDR1 

and NDR2 are involved in the suppression of autophagosome formation, but other Rabin8-related 

signaling molecules, including its target Rab8 and its binding proteins, Rab11, Sec15 and TMEM1, 

are not. Expression of wild-type (WT) Rabin8 and one of the GEF activity-deficient mutants of 

Rabin8 blocked the increment in autophagosome formation in Rabin8-depleted cells. Furthermore, 

overexpression of a constitutively-active or a dominant-negative form of Rab8 had no effect on the 



autophagosome formation. These data suggest that Rabin8 has a suppressive role in 

autophagosome formation but Rabin8-mediated Rab8 activation is not crucial for this suppression. 

To examine the role of Rabin8 and NDR1/2 in mTORC1 signaling, the kinase activity of mTORC1 

was analyzed in Rabin8- or NDR1/2-depleted cells, by measuring the phosphorylation levels of 

p70S6K by immunoblotting with an antibody specific to Thr-389-phosphorylated p70S6K. The 

level of phosphorylation of p70S6K was not changed significantly in Rabin8-depleted cells, but 

was decreased significantly in NDR1- or NDR2-depleted cells, compared with that in control 

siRNA cells. These results suggest that NDR1 and NDR2 are involved in the suppression of 

autophagosome formation by mTORC1 activation in addition to Rabin8 phosphorylation. To 

investigate which region of Rabin8 is involved in the suppression of autophagosome formation, a 

set of N- and C-terminal deletion mutants of Rabin8 were constructed. Overexpression of the 

C-terminal fragment, but not the N-terminal fragment, of Rabin8 inhibited the autophagosome 

formation, suggesting that the C-terminal region of Rabin8 is involved in its function to suppress 

autophagosome formation. 

In this study, I show the involvement of Rabin8 on autophagy for the first time. Further 

analyses will reveal the detailed molecular mechanisms of Rabin8 signaling in autophagosome 

formation and advance the understanding of biological significance of Rabin8 in mammalian cells. 

 

 


